Genetic variations in the glucocorticoid receptor gene are not related to glucocorticoid resistance in childhood acute lymphoblastic leukemia.
Glucocorticoid sensitivity is an important prognostic factor in pediatric acute lymphoblastic leukemia (ALL). For its antileukemic effect, glucocorticoid binds the intracellular glucocorticoid receptor (GR) subsequently regulating transcription of downstream genes. We analyzed whether genetic variations within the GR gene are related to differences in the cellular response to glucocorticoids. In leukemic samples of 57 children, the GR gene was screened for nucleotide variations using a PCR/single-strand conformational polymorphism sequencing strategy. Data were linked to in vivo and in vitro glucocorticoid resistance. No somatic mutations were detected in the GR gene coding region, but six polymorphisms (i.e., ER22/23EK, N363S, BclI, intron mutation 16 bp upstream of exon 5, H588H, and N766N) were identified. In 67% of ALL cases, at least one minor allele of these polymorphisms was detected. Although only borderline significant, the incidence for the N363S polymorphism minor allele was higher (12% versus 6%, P = 0.06) and for the ER22/23EK minor allele lower (4% versus 7.6%, P = 0.1) than in a healthy, comparable population. The different genotypes of the polymorphisms were not related to prednisone resistance. In conclusion, polymorphisms but not somatic mutations in the GR gene coding region occur in leukemic blasts of children with ALL. Our data suggest that these genetic variations are not a major contributor for differences in cellular response to glucocorticoids in childhood ALL. The higher incidence of the N363S minor allele and the lower incidence of the ER22/23EK minor allele in our ALL population as compared with a normal population warrants further research.